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^-^^ Hfol Al^^ ^^H^ ofl^^olE^l ^ 

*M JL^S)^ wHMlQlH ^7lc>|(12)7> Jl^SlJl, o] ^7H(12H ^g-S|vE.BKl3)7> 
33, o] s-g-3|-2.Ei(13)^ 33l*Kl3bH -fr^7l<H(15)*ol 7^°] t^S^- 

-fr^7H(15)^.ol ^7loj(16)^ tfl^ofl ^7lcH(i6a)# ^*>JI, °1 ^ 

7H(l6a)ofl «!U7a)°l iE]^^ S£ (i 7 )oj ^o_^ (11 ) <^ ^.h. 7 |. 

^542-^(13)^ i^,^ 0 ]^, <3*1 H <}-*1#* £uL *IH7> 7>^*}5.3. 

<g ^Ej<H w>ol <4oj<^ Al^Eflo]) ^^*1 ^ ^^^olE^ola S g_t). Aj^ol ^.^^ ^ 

£ 2 
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=-*§J*g u>ol q\.o]o] X\^o) ^o]^ <*»fHH {steering actuator of 

independent steer-by-wire system} 

£ 2^ ^ ^<H^ ^^H^S} ?<$S., 

£ 3£r £ 2^ ^^£olcf. 

**51^ ^A^-^-ofl rfl*l 412] ^** 

1 : 2 : eH3.= , 

3 : ^^H^, 4 : sIMM*!^ ^^4, 

10 : iE]^ d|4HMiH, 11 : *HMJ , 

12 : ^7H, 13 : , 

13a : JL*$x}, 13b : ^^i^>, 

14 : 15 : ^7H, 

16 : #7}°], 16a : ^7l<H, 

17 : ^E|<^5-EL, 17a : ^. 
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<14> ^ -fr<y^HH ^-^-B-^* 7]% ^flir 

A^Eflo] Vl^ A|~g-£)jL ^il^, JEUESHg ^^Hl^ofl °) & U}6\ 

3M<>| (steer-by-wire) Ali^oj ^-g-^-^ ^H^. 

^ ^T^S], ^o^^l S^^M: ^*Rr ii^H £-#7}2] £^£1- 

<16> ^, ^El<H^ J§-i& Z\*m°± ^0} ol^^- ^7} 6>^7l nfl^-ofl <£ 

^ 2:^=«7> Pfl7flS. 7)^^ 9l^r ^_2_7> &7fl 

<17> nJ-eH, 2:^7> £-2^ iE]<H a>o] s^o]^ Aj^efl-g. 7 fl^H 

^l^r3, di^ojj! %e£<£ 3 ^ofl 2)n <*SLsL ^S\^\ Q 

* 3, °J:^# ^*fl ^^^^7> 7>^ % ^ 2,#-§r ^A]7l^ ^B]o^ o_H^oflolEi7> ^ 
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<18> o]d]) ! a. Tgxg*. ^o] y>o] sq-olol Aj^Eflo] ^.g. o}^ AV 7 ) n>^ 

«§H -H^S]^ ^7l<H, °1 ^ 71 o^l ofl ZL7$X}21 #^°\7}*\ o) JL^^H « 3 £*Kr 

S]^7># ^ ^^-Sj-S-El, O] ^Z\-5LB]9] ^7) Sj^Hl Q-Br nfl 7 fl.§. I^SH #7] ^7}o] 
2] tfl^oll ^7H#, ^^l ^"71 ^7H^o] ^^Jl xfl^^cHl ^7l<H7> 

<20> ol*> f ^.g. ^lSL^ %%2:*H ^Ml^l ^^^tf. 

<21> £. 1-g- ^E]ol Sq-Ojol Al^Uflo^ 7 fl^ ^3E.S->H, * 6 1 M#(D^-, 

°1 ^#(1)* -S-^H^r Bfol S ^(2)l- if-*}; ^ S tg=Jf7> ^ <g7j£l^ o>jl S.^ 

<22> 7>sL*l 5±f ^Eflo} ^«l-q. 51 ^Hfo] <&7)} % <LS-^ *3 

-^7_V# 5}-^ ^ XI Tfl €^.(*l-i^iL 3^ ^Blol^^, 4 ^ £3^, ^ 

<23> ^Q, Aj- 7l ^ ^-ol ^ yj-yj. 0_ S S^Jfofl S^^^- 7H>7l flSJH 

^ H>Sq- ^-ol, El-OlS.^.(2)# ^fl <g B^Hf ^#oHolBl(10)7> ^Jl 

*H. ^^l 4^ ^E1<>1^ cfl^oflolEKlO)^ Cf^-JZf ^-o] ^-Aj^t}. 
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(ll)fi) tfl^l ^^-s}-S-El 3 -n^^> ^ 3#*>7> -fM^W oj^fe]^ s^sl^ 9X^ 

<26> A o V 7 ] §|.o.^ (11) ^ ^^ofli, ^ 7 H(12)7> ^^ll:7Hl-BflS. -2^4. 

<27> #7) ^7101(12)0] o^^^d] ^3|-2.EK13)^ ^^M^^ -H^ *}( 13a)7|- <M:sL 

<28> #7] J1^7>(13a)^ ^^ofl ojSf tf^O) i£^-5fS.Ei(l3)l- ^ *fe 3 ^7} ( 13b) 7}- ^ 

°1 S]^i7}(13b)^^ ^(14)^: nfljflil. ^7lol(i 5 )S-ol 3| ^Br^Tfl #^4. 
<29> A o V 7 ] -a-^7l^(15)#^r #7l ^7H(12)£] tfl^<=fl 7l c>| o] o^o] xj\^o\] 

^*l*Rr ^71^(16)^ 2\^<*\) 71^01^] -^Al ^^Uf. 

<30> ^71^(16)^ i^^i. ^7l^(16a)7> ^^H, O] ^7)o](ie a )o\}^ ^7H(16) 

<31> # 7 ] ^^S£(17)$] c}OjLi=. #7l §>^-^(ll)5] <2]Jf-5L <£^£H ^JjLcq oj^^-o] 

<32> o^}, ^ ^--g-^ 
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S,-%-z\-S.K\ (USM : ultrasonic motor ^ ^oil^^eflegj *fls|-BH iT^l #31 3. Mr 

°\ 91^ JL^xlQ °l-¥-<H*lfe3|, #7l ^HlS^H^ ^l&r^^l ^71 a] 7>^ 

^*Hr EH^JlS. #-^(20kHz °1#^ ^^-4 ^1^)^711 °1 -H^Hl 

^o^Bfl^BJ ^^ofl 7>Sfl^ ^7lA]^oj] 5^0] Hj-^Kg- cflS. W>^- ^ oIop 

i4eM, #7l :n.^7}(13aHl *f)<H 31-fM- ^l7>*>^ #7l 3 #*Kl3b)7> 
o] ^^^>(13b)^ ^Sfl ^"71 -fr^7H(15)7> JL^4g ^7]<H(i2)^ ifl^S-i- tcj-e}- ^ 

*>^>H 7>^^>7ll ^°-S.>H -fH^HQSHl ^7l^(16)7> ^^Tfl €^.(^T, #7l 

^>(13b)7> ^7l<H <H^1"3<HH 7fisH(carrier)s] *j^g- *H=. ^o.S n 3-^-4 

°l^r #71 #7l<H(i6)7> S]^^, -?d7]<H(16) ^7l<H(16a)i4 ^3 

^^^^(i7)ol ^o(| 3)(l7a)^ ^-g-^ll £)tr}a} ^d7l<H(16)^ 3]3l B <HH ^-Sr #7] 

rtEl<H*3i3.J=(17)7> ^ ^ol^Tfl 5)^, o) S ^ ^B^USS. (17)51 ^TJ^l B}- 

tr^, #71 ^-g-2)-S-Ei(13)^r l.^^&^S.a.(^1> 2-B]7> JL^&T^SH ^-#-g- 7^^t| 
Hl*H a^-JLE^ zl tiVrflSl s-^o. 7 ^^ f 10~100rpm5| ^5)^5. 7>^ 

fJE^ ^7l-=P-» IAS 5->^l .), 2.7^1 #7)a]Jl7}- 7>*f| 

^* ^^^>7> #^tr Jl^-^Efll- 4Mtr4. jasfloia. 03^0. 

3. ^>7l a.eflol37> 3gjg.&t]-.) ( 3.jH&-g-#4 7^1^ 3|-J1 *fl^ 
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3.7} ufl-g-ofl cfl^l ^ 7}x)v), 1/10002: n]u>^ ^ ^ Al^l'gijbg- # 

-2. &<*H S^o] cfl^l -f^*H ^*1*1H £ ^£^7} 7>^>cf.), 4.^>7l 

*>-8-*>*l x\7]#o] ^^^1 8>o.t^ gc^j. ^>7]^ ^1 

4-), ^7fl^H $>_°.EL5. ^£71- ll&ZlJl 7}v\^-v\ ^4^°} 7} 

^}JL, IEtt ^i^S. ^.)^ ^-S- 7HH , ^-^^ ^B)o] u}ol <%o]o] Al^Efl 

3.JZ^^ ^1 C H7> 7Hf%V ^)-|- 2.^- Z] ^ ^ J^o} 7>^)J1 &tf. 

^^tb £°1 -M. ^-t^ofl tfj-s^, ^-g- nV^fe ^fMM^ ^ 

oil <3]*fl oj]^l#m ^7> 7}^5f7fl <5>^ iE]<H 
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[3^* 1] 

S>*H ^5)1= *>^(11), °] ^0.^1(1!)^ ^^ofl J7^£]^ ^7}o](l2), °] %7}°] 
(12 HI JL^Q Jl^^>(13a)^- ^Iff-^M ol jL7$xUl3a)°\) s)€*Kr 3 #7} (13b) # 

^^^(13), o] ^5)-S-Ei(l3)^ #71 S);*i*Kl3bHl ^(U)-i- ffl7fl5. ^lsH #71 ^ 
71^(12)^1 tfl^oll ^1^-51^ -^-#71^(15)1-, 2)^<*\] #7l ^7H(15)l:Ol *1^-£U vfl 
^<H1 ^7H(16a)7> ^7H(i6), ol ^7H(16) ifl^£s] ^- 7l ^7H(16a)oll #^ofl 

^€ ^(17a)°l ^1^-51 #71 (11)^1 5l«-s <£#^ ^^-7> EHs^Hl 

S^(17)# °l^f-<H*m =-^*§ ^E^CH «H Al^Bflo) ^Blol^ <3}^ 

Oflol&l. 
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